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(57) Abstract 

Tumor antigen peptide derivatives containing the whole amino acid sequence derived from the amino acid sequence Glu Tyr Arg Gly 
Phe Thr Gin Asp Phe (SEQ ID NO:3) by altering one to several amino acid residues or a part thereof and capable of binding to HLA-A24 
antigen and thus being recognized by cytotoxic T cells; the use of these tumor antigen peptide derivatives in treating, preventing and 
diagnosing tumors; and remedies or preventives for tumors containing these peptide derivatives as the active ingredient. 
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Mat 

U ^^EfctOSfHri^i?) btv(Arch. Surg. , 126:200-205, 1990) , — 

jft/CV^S (Immunol. Today, 8:385, 1987, J. Immunol. , 138:989, 1987, 

Int. J. Cancer, 52:52-59, 1992^) 0 TfMSBPAJC £ 5 p« =7 / — ~*188k<0 

mfc&^ffimmmiz&rtZTmi&<ommvk$:7f;v&vx\t^z> a Nati. cancer. 

Inst., 86:1159, 1994) 0 

^*>cTLit nmffo&mfc (tcr) sr^-c* Mstj^^K^Km 
k t ±wm®.m&mte*m-&&? ?ximm (mh i t 

^H5rtiaot4^^5„ — # % /hWT?Jfi?diSixfcMHC^9^Itn: 

m (HLAjtg) ^ ±m<DmmmM-<zf^h'tm^L, ^^=t/^^mx^m 
^(Dm&%'frLxfflm&}%:%7jk-r mmftm, 27 o)-. 1034-1042, 1995) „ 
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tl im%mm-rzzk&*imkti:^tz e 

Z<DmmttM?f<?nbLX\^ 1991*]={£ T. Boon b^fcTMAG E k£> 
ftltfc^^^JfSrt h^^y-^fla^ibl^^L (Science, 254:1643-1647, 
1991), VKo^m^^tJIg^^^^S^^^^^y-^^, 

^•*T*|C|^^$nfcfll^feiJ!l^^^®|i, T.Boon?>(Z>|£fft(J.Exp.Med., 183, 
725~729, 1996) JriEiS^tLT 1^-5 «fc 5 t~, «T0 4o©*f^y — i-#tt-5 £ 

w>^Kitttt, .hIBWMAGE. 2aBSK±oSlHt5 7r 5 !J-4 

JI5fiR-* _ 5^>'^TO(J.Exp.MecL, 178:489-495. 1993), B A G E (Immunity, 
2:167-175, 1995)&U*G AG E (J. Exp. Med , 182:689-698. 1995)tfS£>9, V>-f 

t? (J. Exp. Med , 178:489-495, 1993), MART— 1 (Proc. Natl. Acad. Sci. 
USA, 91: 3515, 1994), g p 1 0 0 (J. Exp. Med. , 179:1005-1009, 1994), gp 
7 5 (J. Exp. Med. , 181:799-804, 1995) 9 , £ ft&fldjte^-ttV vfftfe ^ y 
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e*ma^6>^o-=^SJxTV^ 0 SiJ&Melan-A(J.Exp.Med., 
180:35, 1994)&mfe£tltiffi s MART- 1 ti-CD^T&ofco 

*UCDK4 (Science, 269 1281-1284, 1995), 0-catenin (J. Exp. Med. , 
183:1185-1192, 1996) „ MUM— 1 (Proc. Natl. Acad. Sci. USA, 92:7976-7980, 
1995)iS$>5 0 CDK4 % 0 -catenin"Cfi, 1 o©7 $ J IfclSiJIfC «k <Q „ ^-f^- 

MUM-im ^mmizxy, mi&rmtizti&^^hvi'tm&MRZ 

SUCV^S^ CTLfcSaS*i5*y^«Tfc9, P 1 5 (J. Immunol, 
154:5944-5955, 1995)3M =7 J — ^»Ifi*>felRlJEStl/TV^a o 

«*«iiiaawii«)«ij6*?5[j(ti-acTL oaur, fli^iNBiia^i^-<D^# 

^^^^fC&^ggiLTi^V^flS (0Jx.li\ P]-S#©B«^^)(r^/v 
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. (Science, 264:716-719, 1994) D 

osm&jouimhc??^ i etuieaie^iri tilth 7^731^ klt— i§ 

10 E©MAGE, fai^— MART-1, gplOO, gp750fW 

fc^lfc&J8v<»5 0 *i\ PCR, ^*y*^T— tf. ftHS»**^J:9«* 

HC^7^ ifctlGtfcT-i: fcfclcaB*tttR^^"?^K**mbTV^v^lB«a (0>J 
*.UcosWlS/j;if)|ch7^7 3i^ h L-T— fflttWBa*** CTLO®£ 

&^<«*<Z>-i^K3r-g-j£U MHC*7*ltnffl(B3BSL-CV"»5j&s % M£t 

»^ni*©tlR'<^KSrlRlter5aBxp.Med., 176:1453, 1992, J.Exp.Med., 
179:24, 759, 1994) 0 *<fc 4 HLA-A1, -A0201, -A0205, -All, -A24, -A31, - 
A6801, -B7, -B8, -B2705, -B37, -CW0401, -O0602 ?£ ¥<DMHC<DM\^\/^X 

25 (Immunogenetics, 41:178-228, 1995), J&H&iMfrte LTMJtm^^ K© 

ixS (Eur. J. Immunol. , 24:759, 1994. J.Exp.Med., 180:347, 1994)„ 
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5 

{£:Jo ^T3§3|-r 5 HU^T* fe 5 HLA-A260 1 % HLA-A2402^ jfcttoMttllC'* 

Kfc»«H-<5 C T L <KT* KE-4CTL £ ffrf ) fcflfir Lfc (Cancer. Res. , 
55:4248-4253, 1995) 0 

o-SWf, JtftMUIMflatlfc VA-13iNHfla{C % KE-4i»6ff|jLfccDNA5^^7 5 
"©ffiMT 1 ?^? Ft HLA-A2601C DNAOiSM7'7^5 KfclBWfch^l' 
X^ai^hL, ^CD h7^7i^^y M-KE-4CTL&ffUI!S-fr, KE-4CTUS&& 

jWtoR^^Ki:LT«terS»5>©lRl3eSr«*, HLA-A26, HLA-A24^{£#J3fctt 
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M&cDmmtfM^y^ y<dt % y^s^&f lts*©^^ Km#&ft$t 
HPfc*»w<z>Mhi: % mm^- : 3 iciE^cDT § ;mm<D 1 ~m®t $ y 

IBBHSSriSfcaeLfcTS y IMEWo^SSXtt— SP«r£--5K i^oHL A- A 2 4«U|C 
B9iS0>ffi¥&Sl91 

KtS^X./7^? K6DIO*pAERia5^*DNA^a— LTfflV\ y — 

ifv^P y b^-r^y ^-r-tf— Da*©»j6«j(a)xtjqi*©jiB«(b) 

0L>Bfc (heart), M (brain), (placenta) , WHS (lung), JffHKliver) , #te 
fl£ (skeletal muscle), WB$ (kidney) , -t"V (pancreas) , JJfBU (spleen) , ffiBi 

(thymus), m&M (prostate) , ¥££| (testis) , -fg (uterus) , /hJ|§ (small 
intestine), IfemV&mftM) (colon (mucosal lining)), RXJ^ML&OaM 

(peripheral blood leukocyte) ^<&M^1tlW,? WmRN A(Dm&ft1f5& 

Ela)4>, KE-4, KE-3, TE-8.S:t)«TE-9J4^ii^5«^^, Kuma-ltt&£8HB*|l| 
HSC-4l4nfg;|gj8Bfl&tfc£r, Bec-UiB>NB/l&tfc£, KMG-AteH1^0#ffl]J&#c&, 
R-27imffi*BIIStSfc£:, KIM-1, MN-lRTJWt-3teJffmmi®Jm$: . ^rLTM36S.U? 
M37fiy 9y— ^ffl/fetfc£, ^iVe;ft,^-r o ®ld>fe, * a— V6DIl£=i — K£*v 
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m 2 r*» m&m^- 5 „ mtm^r 6m*m&m%- 7 izts.m(DT s smmm 

X 9 Kcd-T ^tf h o-Cco l FN - v M^flSSWSgttSr^Dt^ 

5» "ffc^^ -tlE^^KSI^-CHLA-A24f®tt©^A^lfiLy y/^^$J 

Sib. Mfil^€r^mL.TV^5HLA-A24^4cOKE-4i^fBfla^)#^^T-C, ^<?5$lM$ 

mm^r : 6 , mm^ i <d^<^ vwmmz. «t o xcTL^fi^ sax* rt^ 
cot 5 / ^la^ijro i xfi^e tv^±, *f * l < « i ~ti«7 s: y mmm&&.m l 

m^m^r: 3\ZfZm<DTXSm$&m£*)tj:Z>-<7°3 L hl-± y HLA-A24j*Jjfctetf>lll0 

©16 9 0jS[~f6 9 Sfa^fiie-rSlllill^M^^ KT-&5 0 

■BUzGDT 5 y S^aS^efe^ Lfc^frcDik^Xte-gBSrg-^ /^oHLA-A24fitjJ!l 

#3gWUl*5^T rHLA-A24^^^LTCTL|c<t «9^$n#^J £ fck % 81^ 
K^^HU-A24^tHi:^LT^^^^L, a^M^frfc- 
CT L^fglTet 5 r t <£:V^ 0 

^w<oBi^m-<^ K^^«, mtf, Ba^j#-^-: 3 iciest 5 
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tt43£q:#tfc£ LTtt, 4 K • ix^-fcv';* (Peptide 

Synthesis ) , Interscience, New York, 1966 ; if • rf^^r^ IsX (The 
Proteins) , Vol 2, Academic Press Inc. , New York, 1976 ; -<zf=f- V-n&L, % 

m *ut-^fhm i&mmm, 1991) ^^nm^x^^m^ 

(1) J. Immunol. , 154, p2257, 1995fc1Si!c©;fr}!fc{.Iit£V \ HLA-A24tfuD§(Btt<a t h 

K^A'* tfcHLA-A24^tt»Sr#HW{^^|-t-5 C T 

y) <v&*mm$L&mm& (elisa) ^la^jmr^iao xrn^z 
r t 5 0 si crxmm Lfcfitro-s^ Kn^iij&teaj-ra ctloi 

*tt*W^r«*jfe ( 5I Cry !)^7yW, Int. J. Cancer, 58:p317, 1994 ) fc. 
43ftBftU&tfcKE-4 (FERM BP-5955) XteSKG-IIIajjiHflS (JCRB 0232) & 

(2) SfefcU HLA-A24 cDNA^g^^^? K£rC0S-7jNBfl& (ATCC No. CRL1651) ^» 
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va-i3«j (mfcmttrtmmft) i^au nbtoitm&\z#i.ximmm 

' < ~7'*5~ KSv^A'^ L, HLA-A24j6j^f4C0CTLttTfo-5KE-4CTL (gft#-§- : FERM 
BP-5954) ?r^$-& % KE-4CTLdSM£-r5«*tf>-»J--r (fl*;ttfIFN-y) 
©MirrSr^iacTt, Hk** 3 (J. Exp. Med. , 187:277, 

1998) o 

i&t? is*T4 v v — ^xmwt £ tiitmm^^f- k m&m^- 3 ) ^»hla 

5 (R.T.Kuboib % J. Immunol. , 152:3913, 1994) D 

ia?IJco^SPX«-g|5Sr^^- % ^-oHLA-A24^M i LTCTUC J: t> Wtt Six 5 5 
^Hg#^HLA-A24*mt^LTJi^$ix-5^^F»f>tt LTtt, 8-11 

^li, 09*.fif» l)ia?ij#^- : 3 |C|E«<Z>T 5 /BtgBJ!ltf> l ~ti®7 5 
aSAOT 5 /»»»£«£ SHfcT 5 /iMEWJ: 9*5 97 5 JfkO^f- K ; 

2) Huiai) w-^^ 0 '^- K^^^^tpio—iiT § y^tiS^^sso^^'^- Ks x 
tut^T^ KSr-g-j&u mmm^-?=j- vh vx<D^m^m^^x^ 
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5 (Immunogenetics, 41:178, 1995 % J. Immunol. , 152:p3913, 1994, 

J. Immunol. ,155:4307, 1994) „ £. <D £. ? 7± £ t>#57 ^ y^£r 

T 5 y K2ft£KlB& LfcT 5 / «KJ««©^X r±— tf>OHLA-A24fctJK 

<D% 2(fc&tf/XI4jR 9{iL<DT ^^ftS^ttOT 5 ^ Ste«a6lJ:«lft$ JxfcT 5 
-/BtBRIW^SlJXIi— *»oHLA-A2 4^tMi^LTCTL(r J: 0 

HTV>5o ■*"**> fclEW* : 3 JH|2*«>T 5 / mmM<n%i 2-fccD^n 
»Xtt-»Sr^* % *^HLA-A2 4«JRfc^LTaL»J:J:i9S*$Jx»5 
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85!io»2tt©fB^7x=/i'r5s^u:i«siifc7 5 ymsB^<o±mx 
tt<D4t^m*mmmm\z.itfflfyiffi&&^z. tutu $>*vcv>5„ 
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< 1 1> i 2 a£t±sr»*^fc>*, m-rtitfitiKDmmim^ 

A- A 2 4 g§f£T'£> <P , *»o*:*W«HWSttlR^^ TO*!**: A 

J'^KlcflS LTHMt©ft#|cia;#-t-5 £ N ftlffi&ftM&OH L A- A 2 4 

tmwmmm^?- mmmmm&^m^t ^*$mla-a2 4 
^*-a^jiwcTL^*LT«i»*iBja*flfe»^s. mmtomm 

Sl-LT^t5ri;^T#5 0 7^/<yhfcUtt, (Clin. 
Microbiol. Rev. , 7:277-289, 1994)I^IB«©t©*^S*£:fflWfiBT*>«„ 

^tjav^axs. lat-^^jfetLTtt, &rt»4f-. &t»#, im* ' 

0. OOOlmg-lOOOmg, L < [2 0. OOlmg-lOOOmg, J: »? £F£ L < |*0. lmg ~10mg 

^mm^mmtm^^ mmttm^xjis* h*x-&jjmmm&& 
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hla-a24 fet^ t ^momtemmtfim^?- vmm-ft t 

A - A 2 4 *%K t buIE-<^ t ©tt*«:«rfm"*-« (Cancer Immunol. 

Immunother. , 46:82, 1998) 0 

&*£\£ma#T&it#>\z. y itm-t&t*^ v>mmm±m^myk <pbs) % mmm 

Lv\, UTIi, »JWrt«^ % jSTS# % 

(J. Natl. Cancer. Inst. ,86:1159 „ 1994) „ *fc-^**0)jt 5y — ^|£*svvttt, 

p*B/&&-r v • t* h n xmmmm^y^- ktrp-2 -ww* u Basttw^^ 

te^ttlftll^BJ&feixTV^S (J. Exp. Med., 185:453, 1997 ) 0 

tfcmm&timtD h l asus t mrntrm^^ k t 1 4#ji6<jte»aii-s c 
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ig* (PBS) % «Hft*Sr^tfit^»*UV\ ift-^^fefcLTW:. IMRrtlfc^ 

hl a- a 2 4 mm^^stw^wmtim^?- vmm^n^x^mm^m 
mmtfLm.* m c d na?> g a — = ^^mm^-mm^^nm^ 
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<Pfe$>M, Cancer Res., 55:4248-4252 (1995) OlE^Mtgl \ j^M^M 5 ^ 
^«5^^m^n5^iI^«B^KE-4{J:Mi-5 CT L ^^#©^1111^^^^ 
5 btef&U KE-4CTLt^LTHK{^fflbfc 0 ^il^iNBji&^KE-42fctJ«KE-4CTL^ 

f^#^FERM BP-5 9 5 5^U?FERM B P — 5 9 5 A-QmtZfr 
TV^S : V>Tixt¥fijt9¥5^ 2 3 B) „ £fc, S&ifi^^® ^O^i- 

KE-4<Z>HLA^7* I^O^^f^^ttv^ HU-A2402. -A2601, -B54, 
10 -B60 N -Cwl N -Cw3T?fc5r tSr?imLfc„ 

2. HLA-A2601 c D N A S,tfflLA-A2402 c DNAcDllij K t 

KE-43>ib, fpfebM, Cancer Res., 55:4248-4252 (1995) 6DfB©t(;ii£l\ HLA- 
A2601 (Dc DNA£3S9?.^* — pCR3(INVITR0GENtt$S!) ^fi^ji^fM^X^ 
*5 K&f1^lLfc 0 STU^fc^jfeJCj:^ HLA-A2402{ro^T^m^x.7°'7^ 
15 5 KSrfmL-fCo 

3. KE-4Efa3g c DNA^^ U — <D^M 

KE-4^ bmR NAilv-^rA ^v 1 ^ ?±${) SrffiV^fl-tf) 

7»o h:n-,W^V\ ^RNAjii^O^lli^ oligo (dT) # 7 A{C J; -5 
poly(A) + mRNACD|SS!!SrtTofco mRNAiO^-^^iJ/),^^? j? 
20 ^X-MGIBCO BRLtt§?)SrfflV^f+<^)^o h=—MZ$£\,\ ffiiQWotlT fT" 

**-<Z>:/-7*S KpSV-SP0RTl(GIBC0 BRL tfc§¥) CD^JPS^^NotlS-O'Sall^^JiSf 

K£^— ^VMJ— (Bio-RadttiS!)SrfflV>T25//F ) 2.5k V<D^#T% 
25 ; <A*X \z£ 9 *:fl§^GQ^ W hn-r^^^ DH10B/p3™-lr^ (GIBCO BRL/j±§!f) 

T^tfiyy^ (50^g/ml)^tpLBig«l(lo/o^^ h h V ^ h V, 0.5%-T- 
^^^x 0.5%NaCl, pH7.3)-C^^-7^$ K^A^ttTVNSJf^fe^ 

4. MfitM^^ffiftfc^gP^ U-_>^ 
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±iE3 . x^tcM^fc&friDmioomnzf—sufabnumjLzf?** kdn 

*Al*.J8#!fc, -?rtf>— U% V i/v^fc 9 0. 25ml(^TYGPNi#i(b(F. M. Ausubel hM, 
CURRENT PROTCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, Inc.)c?5Aofc 
glj2>96!7 ^HJj&-r>f ? x2-?\s {-^ LT3rC-C48^iaiJS« U m 9 <Dl£mi& 
WsffuT-u-h ii<J&N?&# Lfc. TYGPNJgifcTitfg Lfcll(E«|flt©^x. 
7"7^5 KDNAI4, '*<{*v7'U-h-eTA'#ytmm<P.lL Ausubel bffi, 
CURRENT PROTCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, Inc.)UlJ;9p 

20ng/ml RNaseSr^tf IOdiM Tris, lmM EDTA, pH7. 4^M~VMM Lfc„ 

Bmmmmv>vA-i3 mmmit^m^mmmmmmn. Ann.iied.Exp.Bioi. 

Fenn., 44:242-254, 1966)-, V V&fcl J: V) ^ T<D £ 5 j CKE _4 c DN 

ACDM^X.T 0 ^^? K«kHLA-A2601c DNA©fi^x./7^? KS:^/Vh7y 

^fc0 7000fiS:Jp^.-C, 100m 1010% FCSSr-^tfRPMI 1 6 4 O iSf#JRT2 0 W 

m^Lfco y^^^^^^^cGiBco BRUfc»Dftffiv\ jemsMMm ioom# 

OKE-4c DNAtOiHi^^? K25ji 1 2. fc* LfcHLA-A2601 c 

D N AnmMZ.y? X 5 KlO/i 1 (200ng) b#335&HZltfBl Lfc U #7 x 9 ^>f*iSS 
35 /x l©ate*70M l<D30u 1 *VA-13j(BiaiC*Djl."C^A' h 7 ^ 7 a: ^ h Lfc 0 

fc200/iHO10%FCSSr&tf«««S:ai*. % 5Efc72«p|H x 37TCT?i&it Jg§| 
tt«rlfc*U fravHSfcO 10000^@cDKE-4CTL^Px.T100m 10D10%FCSi25U/rol 
©IL-2^tfi#^-C37lC-C24^P^#L^ 0 «««Sr@JR KE-4CTL^M^ 
Lfc»*±fflfHiOIFN-7**EUSAifefc-ca(^Lfc. -f-fcfcfc, 96^ai^r^^ 
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. ^-h€rR^$-ar, IN NaOH^ft*P*.-CRlSSrfStJt**fc« % (405nm) & 

5 Kv>lPN-yMas»«>bttfc4»H:ov^TI4, tta-t-*8Wg«#bT*>ofc 

KE-4cDNA©ffi^x.7*7X5 Kfc £5ffi$««3fett$) 100fla<Z):7°-/P£/8^T 

T ^ y ^ (50 ti g/ml) ^^•tfLB^l§*<^^ > Mr4v>T a o = -Sr#T, 
#i¥200 -£-ft800 3 n =.— |ioV ">T !7 ^yPMi Y) V)MW.$£$kfcfr 1 =flgg 

10 btez>&i*T-±mtmm<Dirm-?mm^ ke-4 C DNA©a»ii^7^ s kdn 

A&rfgM Lfc c $ P>{i_hfB mmttfeX* VA-13iNBJia^WKE-4 c DNAflDlBJM. 
^7^5 K£HLA-A2601 c DNAWifiM^^ K«y7*;Uh7y^7i:? h 

15 KE-4cDNA«BM7°7^5; K^a-^5^$tt, 6DIi^feUfc 0 6DIt£OVN 





fef££rj£& 9 ig LTKE-4CTL^BBS J; <5 IFN- 


Si 






KE-4CTLdS^^L7tIFN-y * (de/hiI) 


VA-13iWfla 


0 


VA- 13J&JJ&+HLA-A2601 


1 . 8 


VA-13j$Jl&+6DI 


4. 3 


VA-13#fflJJS+HLA-A2601 +6DI 


2 4.0 


VA- 13j^tBJ}&^-HLA-A0201 , ) 


0. 9 


VA-13^J§a+HLA-A0201+6DI 1 ) 


3. 0 



1) : ttgi©fci>!)S^ofc^'l'7 P C0HLA^ h?^^?^? h Lfc4t£" 
(h7>^7i^SLfcDNAi, HLA-A260U HLA-A0201^200ng, 6Dl2Sl00ng 
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& 

m-trOMR&fcXy, RNAzol B (TEL-TEST, INC tfclSD Srffi^TRNA^illlLfco 

xm,M.ftLW)$:ffi ft®.. Hybond-N+ -*vf a ^ >-^l^XAmershamtfc4S!) 
5 @^L?Co JEfiTifi^ORNAJro^-Cte, mRNASrg^L^irtTfiSoy i/^l-V 

(CLONTECH f±§J)£ffiV\fc„ ^Asf-??* ADNA^y V^*^ A (Amersham 

8B#£r 32 PTiiLTDNA^D-^fefam 4«si<©;5rifc (<f»0jM^ 

7^ h W'T-JX K(2Htfi?fl¥#r«>£ft« p. 148-151 , mffltk. 1995^0 
10 ISoT, ^^l/yi©RNAIW/^ #V t-F7i?t77 7 

Wter-OmRNAWtftUHJlfflV^fc^^U^Sr^ 0. 5 % K^S'A'SiHW- h J) 

15 ffV\ mRNA£#|ftLTrtSlMgifi£ Lfc 1 ZfhbOMi&X 
1) . 

20 ^SB?.^ll(7)^?r 

±IE3. td^LfcKE-4S^c DNAv-f^'^ y — ^rT^fv-y >• (50Atg/ml) 
£^tf LB^^lt&cOT 0 ^— M-*V^T = n.^ — £r#fc^ Hybond-N+ t>fo>- 
^^^^^•(Amersham^tii)^^^^ 0 ^ hn— ;Hc^ot, n a — • — ©DNASr 
@^L.fc 0 #%0acD5.-C^Lfc^,b|^C6D I/p- :/£r/BV\ #^ 
25 0i|tf> 5 . t RI«©ftfl="TV^ ^ y ^ if-^ a ^ ir h ^ 7 -< — Srfi 1 

<9«a^X.7°7^5 KSrEUKU HliiNo t IS^Sa 1 IT-fcygLfcgL T 
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wCD^^^? KK3 UloV^TDyeDeoxy Terminator Cycle Sequencing^ y h> 
-^r^oi/W-t±i!J) tttfflfC, cDNA»^-©«a£E3f!It*^Lfc. 
Jxfc<ft36iB«ISr, Em«>iB^|«-9- : 2 {C^-T 0 icDNA^fil42 5 2 7l 

007? y K) Sr, £91|*# : 1 (c^-r e 

>'^«©Jie : F-tJ±«lRH4©*V^<J4*SJtfi^-C* ) ofc 0 WWW Ent 
r e z^-^-^Srffi/BU gE?iJ#-§-: 2 fciE«LfciiaaE9U©4ft5RSrfTofc. 
^©^Sia^lJcO— gp^, WashU-Merck EST Project^ J; VMWtZiV, 

GENBANK fc^SftTV^flMBJFW© 3 SSOift^KFBB^I, Accession No. 

R89163, R62890, R00027£ 9 0 %£Lk<Z>i*5Vv|flRIte&ij%i-£ £ £51^ fejWtJfcofc. 

No. R89163f*ga^lJ## : 2(D^1893~2267# % R62890W3S2018~2389#. R00027 

teS2024~2510#|£*B^-r5„ b*»U £*T,fe 3 ocojE5lJ»±iE^JS-§- : 2lBtt<Z> 

-hlS^Mifi^^, KK3SrE.coli JM09{cigAU MM 

tummttm* m c DNA^tts^ffl^ifg^ffeSE. con 

JM109 (K3) Srp^ Lfc. E. coli JM109 (K3) H\ ^«JRo < tf rfrjfc lT|lf3^ 

2 B ; ^f£#-*§- : F E RM B P - 5 9 5 1 ) „ 

Sfefc, jEffffc hjtUd (*ijfiiyy/^) OcDNA^^y- (GIBCO 
BRLttK) fcfl&SBilpMltte;** y-=y^Lfctt5, «2.5kb©cDNA# 

^^^-^ iaw*: 2 ©ttfiaa^iw* 8 1 2^ CE^t h*ai»Ta>8S8 1 

5o 
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^fl^ii^tvfeMifexLT 0 ^^ 5 KK 3 HLA-A2601Oc DNA^Sjjfl^ii^Hfc 
tLX. KE-4CTL^S^UT^LfcIFN-7aSr, ±124 . «fc 9 £fiLfc„ 

312 

KE-4CTLaSM4; LfclFN- v < l ) (pg/ml) 

VA— 13>&8JJ&+HLA-A2601+K3 14 3 9 

VA- 13j^J}S+HLA-A0201 2 ) +K3 j_o 

1) : VA-13^/fel£^H^;h.WHLA£r h7^7i^ H Lfe«Bja(ZlMi--5KE-4CTL^ 
M^LfclFN-y* (^j/^7^K) Sr^L?|V^#: 

( b^is^^x.? b LfcDNA* : HLA-A2601, HLA-A0201/55200ne, K3^100ng<7) 
£U:<Z>t£:£}5> k „ # bttfc c DNAtfSffi^fctJgi Pf^W&^—b'VX^^ZZLt 

-k!E4. X*? n-^^^L/cff^M^iM^V^Kit^OSiJ^c DNA 
dSa^.ii*txfcm^X7 , '7^ 5 K6DI iD, Kilo-SequencefflDeletion Kit(S 

^ - KSr*JBHB©:EV'£' 0 B/p 3™-feyU(GIBC0 BRLtfc) M 

^=»o--j;i3^7^^ KDNASrlRU idJ: U , 3£& 

_h|B4. ICflEgfcO^ifelZlJ: 0, VA-13*BJ&^HLA-A2601 c DN A tjiinS:/^* 5 

KE-4CTL i: Srig-a-if^ U 4 . teflaft©;£j£|i:fEo i#*^^coiFN- y b 
fc, £ <B*g* % ££lff £- : 2 Ott£G9IJ(9 2 2 5 3 # g J£tP$2S:X& Lfc7* v ^ 5 
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Iki^ Simmer: l(DT%/m^m<D7 3 0fg£jiP|4:3 7?yifof?,L 
X 1 0 T $ y gg^S©-<^ K* 2 1 Wm&fc Lfc„ rtt^^^ KSr, HLA- 
A2601 c DN ASr h 9 ^ h LfcVA-13*8/|&fc:^Vl^. LT^ra^£-t?r7c 

l©f7 3 6ffi~7 4 5& (7 3 6-74 5) , g748t~7 57ffi 
(74 8-7 5 7) % m7 84fi[~7 9 3f£ (784-7 93) <DT X /m&W 

Zbl^ rtv?>3S^(D-<^K^ov>T, J:!9 3£^iFN-y^agf^>S:;£r-r5 
^^K&TO-rSfc*^ N5fe«SXttC5|cJ8*lT5/«fi< Lfc97?/^ 

l©l736ft~744t (73 6-744) , l7 4 9f-7 5 7fe (749 
~7 5 7) % ^7 8 5<|£— 7 9 3{£ (7 8 5 — 7 9 3) <DT 5 ^ l£i£3FIJ£r^"-3~<5 

^3 







KE4-CTL«^M£ LfclFN- v * (D^/ml) 


VA-13/A2601 1 ) 


T736— 744J 


203 


VA-13/A0201 2 ) 


T736— 744J 


44 


VA-13/A2601 


T749— 757 J 


183 


VA-13/A0201 


T749— 757J 


89 


VA-13/A2601 


T785— 793 J 


394 


VA-13/A0201 


T785— 7931 


102 



1) VA-13*fBfl&i;iHLA-A2601 cDNASr h ? zc V V Lfc^hg- 

2) *iffi.t LTVA-13^Jia{^jfcofcHLA-A0201 cDNA^r h y y7 Z? h Lfc^-g- 
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ifiihV, HLA-A24<E>i§-g\ 8-1 lT$yiJ±!3^5^K© 

(Immunogenetics, 41: 178, 1995 > J. Immunol. , 152:p3913, 1994, J. Immunol. , 
155:4307,1994) 0 

9 0&~6 9 8fi (690~698, ia*!l#-J§- : 3) CDgp# J: v> t^^zf^ KS: 
-g-f£L7c 0 *UT. HLA-A2402 c DNA5; h7y^7i^ h LifcVA-13jifflJ|§3l£.!£ 
KSv^J* U StTfB £ TOfc^jfeT*, KE-4CTU> ?>tf>IFN- y f^7£tt£rp 

&4 

LfcftMS K KE4-CTLi^fflfla^Sg>fe Ifc i FN - v a fog/ml ) 

VA-13 r690~698j 157 

VA-13/A2402 1 ) r690~698j 269 

VA-13/A0201 2 ) r690~698l 166 

1) VA-13*SM&lC:HLA-A2402 cDNA^r h7^7i^ h X^tzM^ 

2) MMt L-TVA-13iNfl/ia{e:S^ofcHLA-A0201 cDNAS: h7y^7x^ h Lfc*§-£ 
^4 J: (?, r690~6 98 (I3#|#^§- : 3) j (D^-T^ KtfS, imMttM^ 

msSSLV >'<m*in vitro-e»LTK:m!|#S^^CTL^f|^T-#S^^Lfc 0 
^ L/cM^®-^^- Ktt. ^TfS#%0iJO 7 . T# btitz r 7 3 6 ~ 7 4 4 J v 
T7 4 9~7 5 7j % T6 9 0~6 9 8j (OmW^-T^zf^ KT*fcS e H5IB 

«fc 9 l£$£Ls 1 0%FCSt IL-2 (lOOU/ml) £^tf R PMI 1 6 4 0 
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y ^-^SrWlHKLte. 1 3BRQ& Xi^TO (50G y) Lfc^ l x l O 6 ^©^ 
jfi y >;mt £ t (rBfrfBlieS^^r^ KSrlO^g /ml>!jn;LT, 2 0 g <oif3j# 

f736~744j, r749~757j ^IB^IJ^WfS^^ KltoVvCtt 
3 [Bj B (OJWttd» & 1 i® mH » tMUjIl V >^^|HUIX U D. D. Kharkevitch 
Int. J. Cancer, 58:317(1994) |r|a«C0^i^oT, 5, Cr-C^fH$nfcKE-4, 
•0«HLA-AP *#A2402&tM 2 Tfe 5^it-lSiNBBat*KE-3^M6DiNBfla £ L"C\ 

^5 







(%) 


r736~744jt?$ljmLfc 


KE-4 


22. 1 




KE-3 


3. 7 


r749— 757 J Lfc 


KE-4 


35.9 




KE-3 


24. 2 



T7 3 6-7 4 4 j ©KaiSrWTS-*;^ K"CW«Lfc»^H[. KE-4fi3^<^ 
^^^cFttTV^S^ tdS*$tufe 0 Sfc, T7 4 9~7 5 7J CDK#lJ£rW-f -5^ 

KE-4tc*fbT «fc 03»V"»i(ieiafl(«sHt*s»ftfenfcr ke-4#s^ctl 

a s pig £ *VC V > § £ t £5^ $ tltz 0 

T6 9 0-6 9 8 (gffl&& : 3) j <DfEffl&*rtZ**Zf?- KfcLOV^tt, 3 
®&<QmWt<D'&, 3iffi!fB.y >/<m*mi&V, 1094FCS, 50%AIM-V (GIBCO BRLtt 
M) > IL-2 (lOOU/ml) *#tf™-l640#»-CJfr*&ttl*fco tfiRfcia 
#S<7>;^fcKT, s 'Crl?^$nfcKE-4 % 3lWA-13i(BiaSrai6«B»H&t LTJHBIS* 
#*5tt£jI'J£Lfc 0 HLA-An — ^7^^A240^-CfoS«t^AW5|cmiiiLd^ 

y^sriwm mm<ojjmizx Si cr-emmzntzm-^ rxmla-au-** 
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r690~698j-C$J^Lfe 



KE-4 



24.7 



VA-13 



13.8 



r690— 698j-CflJ»Ufc 



KE-4 



17.7 



QG-56 



11.5 



m&%*ffi!k v ^mRxmmAmmsSa. y >s<m* r 6 9 0 ~ e 9 s (ia*rj# 
3) j oBa^j^-rs^^K-efiM-r-sii^it), i^tt^-cfe5VAi3 

fci&llJt* (*e^— 7) HLA-A24<£>#£\ 8~1 1 T $ y &<fc t» ^-5^7° 

(Immunogenetics, 41 : 178, 1995. J. Immunol. , 152:p3913, 1994. 
J. Immunol. , 155:4307, 1994) 0 BUfB##^(75 7 RU 8 ~CH L A - A 2 4 #l$Ct±CD 
MMiriM<<y3- Kfc LTl^^Jxfc T6 90~6 9 8 (ia#J#-g- : 3) j (^SflL 
T % Slfi&e?— 7 letter 5 y KSrflKftUfc^^ K»H»*©T ^ y^ifi^JSr, 

-®«tp*. EM**: 3fc|2««>r5>'«iE»IJJ:l3*5llLA-A24j<!nfett©JB 

mtftM^zf?' ko2# g cot ; / bkmerivxmssb or 5 y buib 

a) Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Trp 

b) Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Leu 

c) Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-I 1 e 
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d) Glu-Phe-Arg-Gly-Phe-Thr-Gln-Asp-Phe 

e) Glu-Phe-Arg-Gly-Phe-Thr-Gln-Asp-Trp 

^.thh^Z/'f- KliAdvanced Chemtech&COMPS 350f:fl3V\ Fmoc&jZlJ; <9&-$.l, s 
W&W>LCK£ Vffimht' (YMC-Pack ODS-A SH-363-5^7^^ffi) 0 *fS8*ifi 
^nt>95%j^_h-Cfoo fc 0 

KWWOd'fiJt^jfeS: (1) Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Ile(SB 
JWt^r : 5), (2) Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Leu (SBJUS^- : 6)&U* 
(3) Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Trp(iE?U## : 7) SrMfc L-T£tTfc 

Glu-Tyr-Arg-Glv-Ph e-Thr-Gln-Asp-Ile (15ffJg-§- : 5) <D&f&. 
MflSfiFmoc— He— Alko Resin(0. 62 mmoiyg, 100— 200 mesh) ^r^V^Co 
©JSMIlOOmgSr^T, *£fE*<5r^-/H (^7) ^oT^-fifc&gBifcU 
Fmoc Asp (OtBu) — 0H„ Fmoc— Gin— OH* Fmoc— Thr (tBu) — OH, Fmoc — Phe-OH* 
Fmoc— Gly-OH, Fmoc Arg(Pmc) 0H N Fmoc — Tyr(tBu) — 0H N Fmoc— Glu (OtBu) — 

i©-^^ KWJBlHteagentK (5%7sy-^ 5 %^^"T— y~-/K 5%H 
2 0, 2.5%x^yi?ft-/V/TFA»S) 2mlSr^ % M*T?2.5P«n£ 

yxfA'i-^l Oml-C^Lfc. tt±tti^Hfcicl 0ml$:JP^T3 O&RHft 

YMC-Pack ODS-A SH-363-5# 7 A (30<D X250mm) tftA U #7-k£0. 1% 
TFA*-casj^« % T-feh=hy^«*Sr2 0 0^-C2 4%*-Ci«JnS*, ffijg 
7ml/min. -C^fflLfc,, ^WIS5rA220nmT^-^ — L> B#J$>£^tf©#&3l£>, 
MKiL, Glu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Ile 4 7. 8ng*»fc 0 
#btufcGlu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Ile}4, iitBm^E^JYMC 
-PACK ODS-AM AM-303# 60> X250mm) SrJflV^fc, 0 6 O %*T 

00. i%TFA^tfrt n- hy*<o}gMm&*3&mmm\zxz&mvite^ 
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tiafcfm : i %^*y-7v/e n^tK^, i i ot, 2 4i$Ra ; ftffim : s. 



A s 


X 


: 0. 


9 4 


(1) 


Th 


r 


: 0. 


9 1 


(1) 


G 1 


X 


: 1. 


9 4 


(2) 


G 1 


y 


: 0. 


9 9 


(1) 


I 1 


e 


: 1 . 


0 0 


(1) 


Ty 


r 


: 0. 


9 3 


(1) 


Ph 


e 


: 0. 


9 8 


(1) 


A r 


g 


: 0. 


9 5 


(1) 



M&ftVf (FAB) : [M+H] + : 1128 

mi. 



IS 



i . 



(gfc*$0 DMF 1. 2ml 



1X2 



4. 



3. 



(tflHX) 5 0% y 5? y/DM F 
DMF 1 . 2ml 

Xij^v^in &T%;mmT^;m (5 a*) 

/NMPSSO. 9mU DIC (5^4) /NMP 
IffiKO. 3 ml 



3 0X1 



12X1 



1X7 



5. (gfcfr) DMF 1. 2ml 



1X2 



6. Cfrs^yi^ #T^y^^r?yg? (s^ft) 

/NMP^O. 9IJU DIC (5^fi) /NMP 
*§#?0. 3ml 



3 0X1 
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(2) Glu-Tyr-Arg-Glv-Phe -Thr-Gln-Asp-Uutegffjg^-: 6) 
3fc<£> (l) tl^^ltr LT % Fmoc— Uu—Alko Resin (0. 54mmol,/g, 10 0 — 20 
Ome s h) 10 OmgSrJBV^T, Fmoc— Asp(OtBu) — OH, Fmoc-Gln-OH S Fmoc— 
Thr(tBu) — OH, Fmoc— Phe— OH, Fmoc— Gly-OH, Fmoc— Arg(Pmc) — OH, Fmoc- 
Tyr (tBu) -OH, Fmoc-Glu(OtBu) -OH£rJlI#;;*/ y:/y V^-fr, *-0>&J£& 

m&ft-otz. &htiti®.'<y^\?&mmfc\zmmu wo. i%tfatkt? 3 f 

^fc^fcigte^^lYMC-Pack ODS-A SH-363-5* 7 A (30 O X 250dhi) l£ 
i£AU #7i>.£rO. 1%TFAtKT^^, 7th=Ky;Pj|M2 0 0^-!? 
2 5%£T?i#*n£-fr, ^it7ml/min.-X?^tt}bfc 0 ^(±J^A220nmT^=^- 
U B^*^tfili^^ft, <5frS£&g|U Glu-Tyr-Arg-Gly-Phe-Thr- 
Gin— Asp-Leu 5 2. 5mg£:#fc 0 

#^*WfcGlu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Leuf2, i£fS^?&&£ljYMC 
-PACK ODS-AM AM-303#7-M4.6<I> X 250mm) SrfflV^c, 0 6 0%4l? 

©o. i%TFASrHripT-tr ^ h y /K=9iei^M^ga^tiiife{r ±z&mz&^ 

: 1 % 7^ y -/k/ 6 N^^Tk^, llOt, 2 4f$i; 5>*ffe : - 

Ky ; * : mmr ( ) ^ : sung 



A s x 


: 0. 


9 7 


(1) 


Th r 


: 0. 


9 4 


(1) 


G 1 x 


: 1. 


9 8 


(2) 


G 1 y 


: 1 . 


0 2 


(1) 


* L e u 


: 1. 


0 0 


(1) 


Ty r 


: 0. 


9 4 


(1) 


Ph e 


: 1. 


0 0 


(1) 


A r g 


: 0. 


9 7 


(1) 



IIM (FAB) : [M+H] + : 1 1 2 8 
< 3 > Glu-Tyr-Arg-Glv-Phe -Thr-Gln-Asp-Trp (BBffJS-j- : 7) <D^f& 
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9c<D (l)bWM.K Fmoc-Trp(Boc)-Alko Resin (0. 65nmol/g % 100- 

200mesh) 1 0 OmgSrfflV^, Fmoc -Asp (OtBu) -0H % Fmoc-Gln-OH, Fmoc- 
ThraB^-OH, Fmoc-Phe-OH, Fmoc-Gly-OH, Fmoc— Arg(Pmc) —OH, Fmoc- 
Tyr (tBu) -OH, Fmoc-Glu (OtBu) -OH&MSjSfc;*/ * ^]) i/f ^©^fltt^^r 
fTofc 0 #fe*vfcft^^K«rBWb*c^»*PL» WO. 1 %TF A*-?Wfc 
£*foi£tB^8E^YMC-Pack ODS-A SH-363-5#-7^ (30* X250mm) (Z&A 
U *7ASr0.1%TFA*t?ffiM, T-fe h- hyA«fl?&2 O 0#T2 
6%*T?it*P^^, «tit7ml/min.-C^aiLfc„ iSffllRfcAMOmrC*^— .U 
B6<J^iSr#tfll|^^ft, 8l*S$£*fcU Glu-Tyr-Arg-Gly-Phe-Thr-Gln- 
Asp-Trp 1 4. 0mgSr#fc o 

#^nfcGlu-Tyr-Arg-Gly-Phe-Thr-Gln-Asp-Trpfi, i£l85fSjte*6#jYMC 
-PACK 0DS-AM AM-303#^-M4.6O>X250nun)$rffiWc, 0%^b6 0%*T? 
*>o. l %TF ASr^tfT-fe h y^il^M<feJia^ttjfe{rJ:-5^(^v> 
Tftl$l|ffi2 0.7^U *©T5yifcMfN* (Trptt^ffi-C^-f) &T*H4 

aptk^ : i %y^y-^XQ^mm^mm. 1 1 ot, 2 4^ ; #*fn£ : = 

Asx:0.67 (l) 

Th r : O. 9 6 (l) 

G 1 x : 2. O O (2) 

G 1 y : 1 . O 2 (l) 

Ty r : O. 9 6 (l) 

*Phe : 1.00 (1) 

Ar g : 1. 0 1 (1) 

JttSMJf (FAB) : [M+H] + : 12 0 2 
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mliB2lifc0!| i \zx&f& Lfc 3 SoBi^rf KBt*#: (ia?u#-!§- : 5 ~ 
7) &Jfll^T, HLA-A24|^4^aA<0^lfiiy V^«r##0iiW8. 
^Tin vitro-e^^KfijaS:LTCTL^#-C#S^^L^: 0 ^^KlCJ: 
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SEQUENCE LISTING 

<110> ITOH, Kyogo 

<120> Tumor Antigen Peptide Derivatives 

<130> 661092 
<160> 7 

<210> 1 

<211> 800 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Gly Ser Ser Lys Lys His Arg Gly Glu Lys Glu Ala Ala Gly Thr 

5 10 15 

Thr Ala Ala Ala Gly Thr Gly Gly Ala Thr Glu Gin Pro Pro Arg His 

20 25 30 

Arg Glu His Lys Lys His Lys His Arg Ser Gly. Gly Ser Gly Gly Ser 

35 40 45 

Gly Gly Glu Arg Arg Lys Arg Ser Arg Glu Arg Gly Gly Glu Arg Gly 

50 55 60 

Ser Gly Arg Arg Gly Ala Glu Ala Glu Ala Arg Ser Ser Thr His Gly 
65 70 75 80 

Arg Glu Arg Ser Gin Ala Glu Pro Ser Glu Arg Arg Val Lys Arg Glu 

85 90 95 

Lys Arg Asp Asp Gly Tyr Glu Ala Ala Ala Ser Ser Lys Thr Ser Ser 

100 105 HO 

Gly Asp Ala Ser Ser Leu Ser lie Glu Glu Thr Asn Lys Leu Arg Ala 
115 120 125 
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Lys Leu Gly Leu Lys Pro Leu Glu Val Asn Ala lie Lys Lys Glu Ala 

130 135 140 

Gly Thr Lys Glu Glu Pro Val Thr Ala Asp Val He Asn Pro Met Ala 
145 150 155 160 

Leu Arg Gin Arg Glu Glu Leu Arg Glu Lys Leu Ala Ala Ala Lys Glu 

165 170 175 

Lys Arg Leu Leu Asn Gin Lys Leu Gly Lys lie Lys Thr Leu Gly Glu 

180 185 190 

Asp Asp Pro Trp Leu Asp Asp Thr Ala Ala Trp He Glu Arg Ser Arg 

195 200 205 

Gin Leu Gin Lys Glu Lys Asp Leu Ala Glu Lys Arg Ala Lys Leu Leu 

210 215 220 

Glu Glu Met Asp Gin Glu Phe Gly Val Ser Thr Leu Val Glu Glu Glu 
225 230 235 240 

Phe Gly Gin Arg Arg Gin Asp Leu Tyr Ser Ala Arg Asp Leu Gin Gly 

245 250 255 

Leu Thr Val Glu His Ala He Asp Ser Phe Arg Glu Gly Glu Thr Met 

260 265 270 

He Leu Thr Leu Lys Asp Lys Gly Val Leu Gin Glu Glu Glu Asp Val 

275 280 285 

Leu Val Asn Val Asn Leu Val Asp Lys Glu Arg Ala Glu Lys Asn Val 

290 295 300 

Glu Leu Arg Lys Lys Lys Pro Asp Tyr Leu Pro Tyr Ala Glu Asp Glu 
305 310 315 320 

Ser Val Asp Asp Leu Ala Gin Gin Lys Pro Arg Ser He Leu Ser Lys 

325 330 335 

Tyr Asp Glu Glu Leu Glu Gly Glu Arg Pro His Ser Phe Arg Leu Glu 

340 345 350 

Gin Gly Gly Thr Ala Asp Gly Leu Arg Glu Arg Glu Leu Glu Glu He 
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355 360 365 

Arg Ala Lys Leu Arg Leu Gin Ala Gin Ser Leu Ser Thr Val Gly Pro 

370 375 380 

Arg Leu Ala Ser Glu Tyr Leu Thr Pro Glu Glu Met Val Thr Phe Lys 
385 390 395 400 

Lys Thr Lys Arg Arg Val Lys Lys He Arg Lys Lys Glu Lys Glu Val 

405 410 415 

Val Val Arg Ala Asp Asp Leu Leu Pro Leu Gly Asp Gin Thr Gin Asp 

420 425 430 

Gly Asp Phe Gly Ser Arg Leu Arg Gly Arg Gly Arg Arg Arg Val Ser 

435 440 445 

Glu Val Glu Glu Glu Lys Glu Pro Val Pro Gin Pro Leu Pro Ser Asp 

450 455 460 

Asp Thr Arg Val Glu Asn Met Asp He Ser Asp Glu Glu Glu Gly Gly 
465 470 475 480 

Ala Pro Pro Pro Gly Ser Pro Gin Val Leu Glu Glu Asp Glu Ala Glu 

485 490 495 

Leu Glu Leu Gin Lys Gin Leu Glu Lys Gly Arg Arg Leu Arg Gin Leu 

500 505 5io 

Gin Gin Leu Gin Gin Leu Arg Asp Ser Gly Glu Lys Val Val Glu He 

515 520 525 

Val Lys Lys Leu Glu Ser Arg Gin Arg Gly Trp Glu Glu Asp Glu Asp 

530 535 540 

Pro Glu Arg Lys Gly Ala lie Val Phe Asn Ala Thr Ser Glu Phe Cys 
545 550 555 560 

Arg Thr Leu Gly Glu lie Pro Thr Tyr Gly Leu Ala Gly Asn Arg Glu 

565 570 575 

Glu Gin Glu Glu Leu Met Asp Phe Glu Arg Asp Glu Glu Arg Ser Ala 
580 585 590 
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Asn Gly Gly Ser Glu Ser Asp Gly Glu Glu Asn He Gly Trp Ser Thr 

595 600 605 

Val Asn Leu Asp Glu Glu Lys Gin Gin Gin Asp Phe Ser Ala Ser Ser 

610 615 620 

Thr Thr He Leu Asp Glu Glu Pro He Val Asn Arg Gly Leu Ala Ala 
625 630 635 640 

Ala Leu Leu Leu Cys Gin Asn Lys Gly Leu Leu Glu Thr Thr Val Gin 

645 650 655 

Lys Val Ala Arg Val Lys Ala Pro Asn Lys Ser Leu Pro Ser Ala Val 

660 665 670 

Tyr Cys He Glu Asp Lys Met Ala He Asp Asp Lys Tyr Ser Arg Arg 

675 680 685 

Glu Glu Tyr Arg Gly Phe Thr Gin Asp Phe Lys Glu Lys Asp Gly Tyr 

690 695 700 

Lys Pro Asp Val Lys He Glu Tyr Val Asp Glu Thr Gly Arg Lys Leu 
7 05 710 715 720 

Thr Pro Lys Glu Ala Phe Arg Gin Leu Ser His Arg Phe His Gly Lys 

725 730 735 

Gly Ser Gly Lys Met Lys Thr Glu Arg Arg Met Lys Lys Leu Asp Glu 

740 745 750 

Glu Ala Leu Leu Lys Lys Met Ser Ser Ser Asp Thr Pro Leu Gly Thr 

755 760 765 

Val Ala Leu Leu Gin Glu Lys Gin Lys Ala Gin Lys Thr Pro Tyr He 

770 775 780 

Val Leu Ser Gly Ser Gly Lys Ser Met Asn Ala Asn Thr He Thr Lys 
785 790 795 800 



<210> 2 
<211> 2527 
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<212> DNA 

<213> Homo sapiens 

<220> 
5 <221> 5'UTR 

<222> (1). . . (38) 

<220> 
<221> CDS 
10 <222> (39)... (2438) 

<220> 

<221> 3'UTR 

<222> (2439)... (2506) 

15 



20 



<400> 2 






ggttcggcgg 


cagccgggct 


cggagtggac 


gcggagagaa 


ggaggcggcc 


gggacgacgg 


agccgccgcg 


gcaccgggaa 


cacaaaaaac 


gcggtggcga 


acgacggaag 


cggagccggg 


gcggggccga 


agctgaggcc 


cggagcagca 


cctccgagcg 


gcgcgtgaag 


cgggagaagc 


ccaaaactag 


ctcaggcgat 


gcctcctcac 


caaagttggg 


gctgaaaccc 


ttggaggtta 


aggagcccgt 


gacagctgat 


gtcatcaacc 


gggagaagct 


ggcggctgcc 


aaggagaagc 


agaccctagg 


agaggatgac 


ccctggctgg 


ggcagctgca 


gaaggagaag 


gacctggcag 


accaagagtt 


tggtgtcagc 


actctggtgg 
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gtgccactat 


ggggtcgtcc aagaagcatc 


60 


cggcggccgg 


caccgggggt gccaccgagc 


120 


acaagcaccg 


gagtggcggc agtggcggta 


180 


aacgtggggg 


cgagcgcggg agcgggcggc 


240 


cgcacgggcg 


ggagcgcagc caggcagagc 


300 


gcgatgacgg 


ctacgaggcc gctgccagct 


360 


tcagcatcga 


ggagactaac aaactccggg 


420 


atgccatcaa 


gaaggaggcg ggcaccaagg 


480 


ctatggcctt 


gcgacagcga gaggagctgc 


540 


gcctgctgaa 


ccaaaagctg gggaagataa 


600 


acgacactgc 


agcctggatc gagaggagcc 


660 


agaagagggc 


caagttactg gaggagatgg 


720 


aggaggagtt 


cgggcagagg cggcaggacc 


780 
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tgtacagtgc ccgggacctg cagggcctca ccgtggagca tgccattgat tccttccgag 840 

aaggggagac aatgattctt accctcaagg acaaaggcgt gctgcaggag gaggaggacg 900 

tgctggtgaa cgtgaacctg gtggataagg agcgggcaga gaaaaatgtg gagctgcgga 960 

agaagaagcc tgactacctg ccctatgccg aggacgagag cgtggacgac ctggcgcagc 1020 

aaaaacctcg ctctatcctg tccaagtatg acgaagagct tgaaggggag cggccacatt 1080 

ccttccgctt ggagcagggc ggcacggctg atggcctgcg ggagcgggag ctggaggaga 1140 

tccgggccaa gctgcggctg caggctcagt ccctgagcac agtggggccc cggctggcct 1200 

ccgaatacct cacgcctgag gagatggtga cctttaaaaa gaccaagcgg agggtgaaga 1260 

aaatccgcaa gaaggagaag gaggtagtag tgcgggcaga tgacttgctg cctctcgggg 1320 

accagactca ggatggggac tttggttcca gactgcgggg acggggtcgc cgccgagtgt 1380 

ccgaagtgga ggaggagaag gagcctgtgc ctcagcccct gccgtcggac gacacccgag 1440 

tggagaacat ggacatcagt gatgaggagg aaggtggagc tccaccgccg gggtccccgc 1500 

aggtgctgga ggaggacgag gcggagctgg agctgcagaa gcagctggag aagggacgcc 1560 

ggctgcgaca gttacagcag ctacagcagc tgcgagacag tggcgagaag gtggtggaga 1620 

ttgtgaagaa gctggagtct cgccagcggg gctgggagga ggatgaggat cccgagcgga 1680 

agggggccat cgtgttcaac gccacgtccg agttctgccg caccttgggg gagatcccca 1740 

cctacgggct ggctggcaat cgcgaggagc aggaggagct catggacttt gaacgggatg 1800 

aggagcgctc agccaacggt ggctccgaat ctgacgggga ggagaacatc ggctggagca 1860 

cggtgaacct ggacgaggag aagcagcagc aggatttctc tgcttcctcc accaccatcc 1920 

tggacgagga accgatcgtg aatagggggc tggcagctgc cctgctcctg tgtcagaaca 1980 

aagggctgct ggagaccaca gtgcagaagg tggcccgggt gaaggccccc aacaagtcgc 2040 

tgccctcagc cgtgtactgc atcgaggata agatggccat cgatgacaag tacagccgga 2100 

gggaggaata ccgaggcttc acacaggact tcaaggagaa ggacggctac aaacccgacg 2160 

ttaagatcga atacgtggat gagacgggcc ggaaactcac acccaaggag gctttccggc 2220 

agctgtcgca ccgcttccat ggcaagggct caggcaagat gaagacagag cggcggatga 2280 

agaagctgga cgaggaggcg ctcctgaaga agatgagctc cagcgacacg cccctgggca 2340 

ccgtggccct gctccaggag aagcagaagg ctcagaagac cccctacatc gtgctcagcg 2400 

gcagcggcaa gagcatgaac gcgaacacca tcaccaagtg acagcgccct cccgtagtcg 2460 

gccctgcctc aaccttcata ttaaataaag ctccctcctt atttttaaaa aaaaaaaaaa 2520 
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aaaaaaa 

<210> 3 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Glu Tyr Arg Gly Phe Thr Gin Asp Phe 
5 

<210> 4 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe, Tyr, Met or Trp. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Phe, Leu, He, Trp or Met. 
<400> 4 

Glu Xaa Arg Gly Phe Thr Gin Asp Xaa 
5 

<210> 5 
<211> 9 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<221> VARIANT 
<400> 5 

Glu Tyr Arg Gly Phe Thr Gin Asp He 
5 

<210> 6 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<400> 6 

Glu Tyr Arg Gly Phe Thr Gin Asp Leu 
5 

<210> 7 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<400> 7 

Glu Tyr Arg Gly Phe Thr Gin Asp Trp 
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